Measurement of bacterial capture and phagosome maturation of Kupffer cells by intravital microscopy.
It is central to the field of bacterial pathogenesis to define how bacteria are killed by phagocytic cells. During phagocytosis, the microbe is localized to the phagolysosome where crucial defense mechanisms such as acidification and production of reactive oxygen species (ROS) are initiated. This process has extensively been studied in vitro, however many resident tissue phagocytes will phenotypically change upon isolation from their natural environment. Therefore, interrogation of phagocytosis and phagosomal function of cells in the context of their natural tissue environment enhances our understanding of the biological process in vivo. This article outlines a real-time intravital microscopy protocol that utilizes fluorescent dyes to study the process of phagocytosis, which reveals acidification and oxidation of individual bacteria inside host cells of living animals. The novelty of this technique exists in use of bacteria that are covalently labelled with the fluorescent dyes Oxyburst and pHrodo, which respectively report on oxidation or acidification. Intravital microscopy is applied to visualize the uptake and subsequent oxidation or acidification of reporter bacteria in the organ of interest. Fluorescently labelled antibodies can be used to counter stain for host immune cells such as neutrophils and macrophages, along with reference stains to identify all bacteria. Although these assays were originally developed to assess the uptake and survival ofStaphylococcus aureusin liver resident macrophages (Kupffer cells), this protocol may be adapted to investigate any bacterium-host cell interaction.